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FLUID DISPENSING AND STORAGE SYSTEM WITH A DRINK VALVE 



Field of the Invention 

This invention relates to a fluid dispensing and storage system. 
Particularly, this invention relates to an orally activated fluid dispensing system 
incorporating an orally activated valve device. 

Background of the Invention 

As bodily liquids are depleted, they must be replenished in maintaining a 
person*s health including preventing injury or even death, such as from dehydration. 
More specifically, during physical exercise, one loses bodily liquids at a much more 
rapid pace. Other factors, such as the degree of activity including physical exertion and 
length of exercise, as well as environmental conditions, for instance, increased ambient 
temperature, humidity, wind resistance, and even the wearing apparel a person is 
wearing may contribute to a higher rate of bodily liquid loss. Therefore, there is a need 
to maintain and replenish bodily liquid supplies to those engaging in such physical 
activity. Further, there is a need for a way to continuously provide replenishing liquids 
to those who engage in physical activity as their bodily liquid suppUes are depleted. 

An example of this need can be seen in bicyclists, long distance ruimers, 
hikers, and other athletes that may not have a water supply or a replenishing liquid 
supply readily available to provide for the continuous need to maintain bodily liquid 
levels. 

U.S. Patent No. 5,085,349 to Fawcett describes a resilient valve and 
dispensing system for bicyclists incorporating a container having a tube connected to 
the container at one end and connected to a valve at the other end. The valve has a 
deformable closure member at one end that includes a slit extending in an axis 
transverse to the flow path through the valve. When the closure member of the valve is 
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deformed by a user along the same axis that the slit is formed, the slit opens from a 
normally closed position to provide liquid from the container to the system user. 

U.S. Patent No. 5,91 1,406 to Winefordner et al. describes a liquid 
dispensing system incorporating an orally activated valve device to draw liquid from a 
container through a tube. Winefordner et al. employs a valve that includes a valve 
plunger that can be depressed or deformed to an open configuration to enable fluid flow 
to a user's mouth. 

Other drink valves have employed particular shapes that inherently 
define a bite direction or orientation for operation, or use an excess of irritation ribs 
providing a less intuitive device. Other drink valves have small or two-dimensional 
openings, which may not allow for adequate liquid flow or may need a high activating 
force. Also, other drink valves can become loose or separated exhibiting undesired 
leaking problems when not in use, or they may include a large outside shape making use 
of the valve cumbersome and inconvenient. 

Although some of these devices may be usefiil for their intended 
purposes, improvements can be made to existing liquid dispensing designs that 
incorporate drink valves. In addition, there is a need to provide a more reliable drink 
valve that is convenient to use. 

Summary of the Invention 

In accordance with the principles of the present invention, a fluid 
dispensing system includes a valve structure that improves upon and solves problems 
associated with previous designs. The present invention provides a fluid dispensing 
system with a fluid source, the fluid source is connected to a first end of a fluid line, and 
a drink valve is suitably connected to a second end of the fluid line that is actuatable 
from a normally closed position to an open position when in use. 

In one embodiment, a drink valve includes a housing with a first end and 
a second end. The housing defines an opening extending longitudinally between the 
first and second ends. A valve member is telescopically engaged and resides within the 
opening of the housing. The valve member includes a first end and a second end. The 



valve member provides an opening extending longitudinally between the first and 
second ends, and defined by an inlet at the first end and an outlet disposed downstream 
of the inlet toward the second end. The housing and the valve member are in fluid 
communication and a flow path is defined by the openings of the housing and the valve 
member. An actuating mechanism includes a deformable seal defined by a resihent 
sidewall of the housing being deformable about the valve member. The actuating 
mechanism provides a fluid tight seal preventing fluid flow in a normally closed 
position, and is actuated to an open position when the sidewall of the housing is 
deformed to enable liquid to pass through the flow path. 

In one embodiment, the first ends of the housing and the valve member 
are suitable for attachment to a fluid line. 

In one embodiment, the second end of the housing is suitable for 
engagement by a valve operator including a pair of shoulder portions proximal to the 
second end and disposed about the outer sidewall of the housing on the outside of the 
housing. Preferably, the shoulders are spaced apart a suitable distance so as to facilitate 
engagement by a valve operator. 

In another embodiment, the second end of the housing includes a 
chamber in fluid communication with the openings of the housing and the valve 
member. 

In one embodiment, the valve member includes a plurality of ribs that 
extend longitudinally fi-om the outlet of the valve member, and the ribs define a 
plurality of apertures in fluid communication with the openings of the housing and the 
valve member. Preferably, the ribs are commonly connected to the second end of the 
valve member. More preferably, the ribs reside within the chamber when the valve 
member is telescopically engaged with the housing. 

In one embodiment, the deformable seal of the actuating mechanism 
includes a sealing structure disposed about an inner side of the resilient sidewall, and 
cooperates with a sealing member disposed at the second end of the valve member. 
Preferably, the sealing structure is a sealing lip. More preferably, the sealing structure 




is a resilient material, and includes a preload so that the sealing structure presses and 
stretches about the sealing member to provide a suitable seal. 

In one embodiment, the sealing member is substantially shaped as a 
portion of a sphere. Preferably, the sealing member is substantially shaped as a 
5 hemisphere. 

In one embodiment, the open position occurs when oppositely applied 
forces press upon and deform the sidewall of the housing to actuate the actuating 
mechanism to the open position. Preferably, the oppositely applied forces are a squeeze 
force. More preferably, the oppositely applied forces are transverse to the direction of 
10 the flow path and along any radial position about the outer sidewall of the second end of 
the housing. 

In one embodiment, the open position of the drink valve is a three- 
dimensional opening defined by the chamber, the sealing structure of the housing, and 
the sealing member. 

15 In one embodiment, the housing is a one-piece integrally molded 

structure. Preferably, the housing is a soft resilient plastic material. 

In one embodiment, the valve member is a one-piece integrally molded 
structure. Preferably, the valve member is a hard rigid plastic material. 

In another embodiment, the drink valve includes a housing and a valve 
20 member together forming a two-piece device. 

In another embodiment, the drink valve may be actuated by the 
operator's mouth, teeth, or hands. 

In one embodiment a fluid dispensing system includes a fluid source. 
The fluid source is a container having a fluid reservoir and is suitable for attachment to 
25 one end of a fluid line. The fluid line is connected with a drink valve at the other end of 
the fluid line. The drink valve includes a housing and a valve member telescopically 
engaged within the housing. The housing and the valve member are in fluid 
communication and a flow path is defined between first and second ends of the housing 
and the valve member. An actuating mechanism includes a sealing member disposed at 
30 the second end of the valve member in cooperation with a resilient sidewall at the 
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second end of the housing. The actuating mechanism provides a fluid tight seal 
preventing fluid flow in a normally closed position, and is actuated in an open position 
when the sidewall of the housing is deformed to enable liquid to pass through the flow 
path. 

Preferably, the container is a flexible portable container. More 
preferably, the container is a pack that may be securely harnessed to a user. More 
preferably, the container may be a pack securely harnessed to a back of the user. The 
container may be an integral reservoir formed within the pack, or may be a flexible 
plastic bag detachably connected to the pack. 

The present invention provides an improved design of a fluid dispensing 
system that is more convenient for use and inexpensive to manufacture while still being 
able to provide suitable liquid flow and delivery to a user. One advantage of the present 
invention provides a drink valve that is non-directional and may be operated about any 
radial position about its cylindrical sidewall The structure of the valve lends for a 
device easily held in an operator's mouth, lips or teeth so that it is easy to bite, and is 
intuitive for a user to find a position to operate the valve. The design of the housing and 
valve member provide a leak proof valve, and may be actuated to allow a suitable flow 
of liquid to the operator. Further, the rib structure of the valve member prevents any 
restriction in flow when the drink valve is actuated. The two-piece design can be easily 
cleaned and allows the drink valve to be reliably connected with the fluid line. 

These and other various advantages and features of novelty, which 
characterize the invention, are pointed out in the following detailed description. For 
better understanding of the invention, its advantages, and the objects obtained by its use, 
reference should also be made to the drawings which form a further part hereof, and to 
accompanying descriptive matter, in which there are illustrated and described specific 
examples of an apparatus in accordance with the invention. 

Brief Description of the Drawings 
Referring now to the drawings in which like reference numbers represent 
corresponding parts throughout: 



Figure 1 represents a perspective view of one embodiment of a drink 
valve in accordance with the principles of the present invention. 

Figure lA represents a side cross-sectional view of the drink valve of 

Figure L 

5 Figure IB represents a front view of the drink valve of Figure 1 . 

Figure 2 represents a perspective view of one embodiment of a housing 
of a drink valve in accordance with the principles of the present invention. 

Figure 2 A represents a side view of the housing of Figure 2. 
Figure 2B represents a side cross-sectional view of the housing of Figure 

10 2. 

□ Figure 3 represents a perspective view of one embodiment of a valve 

SI 

J« member in accordance with the principles of the present invention. 

4;' Figure 3 A represents a side view of the valve member of Figure 3. 

Cfl Figure 3B represents a side cross-sectional view of the valve member of 

L| 15 Figure 3. 

Figure 4A represents a front view of a drink valve in a closed position in 

|.»i> 

fy accordance with the principles of the present invention. 

Figure 4B represents a front view of the drink valve of Figure 4A in an 
open position in accordance with the principles of the present invention. 
20 Figure 5 represents one embodiment of a drink valve suitably connected 

with a fluid line. 

Figure 6 represents a front view of one embodiment of a fluid dispensing 
system in accordance with the principles of the present invention. 

Figure 7 represents a schematic rear view of one embodiment of a fluid 
25 dispensing system in accordance with the principles of the present invention. 

Figure 8 represents a schematic view of one embodiment of a fluid 
source connected to a drink valve in accordance with the principles of the present 
invention. 
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Detailed Description of the Preferred Embodiment 

In the following description of the illustrated embodiments, reference is 
made to the accompanying drawings that form a part hereof, and in which is shown by 
way of illustration of the embodiments in which the invention may be practiced. It is to 
be understood that other embodiments may be utilized as structural changes may be 
made without departing from the spirit and scope of the present invention. 

Figures 1-lB illustrate an example of a drink valve in accordance with 
the principles of the present invention. The drink valve 10 includes a housing 20 and a 
valve member 30. As shown in Figures 1 and 1 A, the housing is a translucent structure. 
However, it will be imderstood that the translucent structure of the housing depicted in 
Figures 1 and 1 A is merely exemplary as other configurations may be employed, for 
instance an opaque structure. The valve member 30 resides within the housing 20 and 
forms a fluid tight seal with the housing 20 when the drink valve 10 is in a closed 
position. The drink valve 10 is shown in its closed configuration in Figures 1-lB. 

Figures 2-2B illustrate the housing 20. The housing 20 includes a first 
end 22 and a second end 24. Figure 2 shows the housing includes a sidewall 25, and 
shoulder portions 26 proximate the second end 24. The shoulder portions 26 form a 
part of and are disposed about the sidewall 25 or outer sidewall 25a. As shown in 
Figxu-es 2 and 2A, the shoulder portions 26 are illustrated as bulges protruding radially 
outward from the outer sidewall 25a. However, the bulges are merely exemplary and it 
will be appreciated that other configurations or structures, such as tabs or other 
protrusions may be employed. A distance is provided between the shoulder portions 26. 
Between the shoulder portions 26, a surface 21 provides a region for a valve operator to 
engage the drink valve 10. The surface 21 may be curved, as shown in Figures 2-2B for 
comfort and convenience in handling. 

Figure 2B illustrates a longitudinal cross section of the housing 20. The 
first end 22 and the second end 24 define an opening 27 extending longitudinally 
therethrough between the first and second ends 22, 24. A chamber 23 is disposed 
proximate the second end 24. As shown in Figure 2B, the chamber 23 is illustrated as 
an expanded region residing within the opening 27 and located about an inner sidewall 



25b. The chamber 23, as shown in Figure 2B, is bound by the inner sidewall 25b 
having a curved surface, where the inner sidewall 25b curves outward from the center 
of the chamber 23. It will be appreciated that the shape of the inner sidewall 25b shown 
in Figure 2B is merely exemplary, as other surface shapes may be employed. The 
5 chamber 23 is in fluid communication with the opening 27, and includes a sealing 
structure 28 residing toward the second end 24 about the inner sidewall 25b. The 
sealing structure 28 is illustrated as a sealing lip. However, it will be appreciated that 
other interference sealing structures also may be employed. Further, the sealing 
structure 28 is formed of a flexible material having a preload so as to be able to stretch 
10 around a structure for sealing engagement. A groove 29 is shown disposed between the 

□ first and second ends 22, 24, the function of which will be further described. 

^p,. Preferably, the housing 20 of the drink valve 10 may be a one-piece 

4" integrally formed structure. More preferably, the housing may be formed of an 

CO • 

Ifl mjection molded resilient plastic material suitable for contacting liquids for drinking, 

l^, 15 such as but not limited to water. For instance, one material used to form the housing 20 
til of the drink valve 10 may be a flexible material such as Dynaflex® G271 1 (by GLS 

fy Corporation). Usual injection molding techniques according to industry standards 
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apply. 

Figures 3-3B illustrate a valve member 30 that includes a first end 32 
20 and a second end 34. As best shown in Figure 3B, the first end 32 includes an opening 
37 defined longitudinally between an inlet 33a of the first end 32 and an outlet 33b 
disposed downstream of the inlet 33a and toward the second end 34. The first end 32 
may be a barbed end suitable for connection to a fluid line. A ring 39 disposed about 
the outer surface of the valve member 30 is engageable with the groove 29 of the 
25 housing 20 to provide a fluid tight seal between the housing 20 and the valve member 
30 and retain the valve member 30 within the housing 20 (as shown in Figures 1-lB). 

A plurality of ribs 36 extend longitudinally from the outlet 33b. The ribs 
36 are connected to the second end 34 and define a plurality of apertures 33c between 
the ribs 36. The apertures 33c are in fluid communication with the openings 27 and 37 
30 including the inlet 33a and the outlet 33b. Figure 3 illustrates four ribs defining four 
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apertures. Preferably, four ribs 36 and four apertures 33c are provided in the valve 
member structure 30, the advantage of which will be discussed below. However, this 
configuration is merely exemplary, as it will be appreciated that other numbers of ribs 
and apertures may be employed. As shown in Figures 3-3B, the ribs 36 are commonly 
5 connected to the second end 34 through a shaft portion 35. It will be appreciated that 
other configurations may be applicable, for instance, each rib 36 may be independently 
connected with the second end 34. As shown in Figures 3-3B, the shaft portion 35 
defines a width more narrow relative to a width defined by the second end 34 or by the 
ribs 36. Further, the ribs 36 including the apertures 33c and the shaft portion 35 reside 
1 0 within the chamber 23 of the housing 20 when the valve member 30 is telescopically 

□ 
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engaged with the housing 20. 
|« The second end 34 provides a sealing member 38. The sealing member 

38 operatively engages the sealing structure 28 of the housing 20 to provide a fluid tight 
CP seal when the drink valve 10 is in the closed position. As described above, the sealing 

P 15 structure 28 of the housing 20 is formed of a flexible material having a preload so as to 
be able to stretch around a structure for sealing engagement. Particularly, as best shown 

pith 

fy in Figures 1-lB, the sealing structure 28 stretches around the sealing member 38 of the 

CI 

|.y valve member 20 residing within the housing 20 in providing the closed configuration 

and fluid tight seal. As illustrated in Figures 3-3B, the sealing member 38 is shaped as 
20 a portion of a sphere. More preferably, the sealing member 38 is shaped as a 
hemisphere. 

Preferably, the valve member 38 is made of a one-piece integrally 
molded structure. More preferably, the valve member is an injection molded material 
of a hard rigid plastic material suitable for contacting liquids for drinking, such as but 
25 not limited to water. For instance, one material used to form the valve member 30 of 
the drink valve 10 may be a rigid material such as Delrin® 500 (by Dupont). Usual 
injection molding techniques according to industry standards apply. 

Figures 4A and 4B illustrate the closed and open configurations of the 
drink valve 10, respectively. In Figure 4A, the drink valve 10 is in the closed position. 
30 The housing 20 contains the valve member 30 residing within the housing 20. The 




drink valve 10 is shown in its normal state or when not in use. The housing 20 forms a 
seal with the valve member 30 at their first ends. The seal is defined by the sealing 
structure 28 of sidewall 25 of the housing 20 with its flexible material having a preload 
designed to stretch about the sealing member 38 of the valve member 30. In the open 
5 position, the drink valve 10 is actuated from its normally closed position by applying 
oppositely disposed forces upon the outer sidewall 25a of the housing 20. 

As discussed above, the housing 20 may be formed of a flexible resilient 
material. As shown in Figure 4b, the drink valve 10 is in the open position where 
openings 31 are formed. Further, the openings 31 are formed when the housing 20 is 

10 deformed thereby separating the inner sidewall 25b of the housing 20, which includes 
the sealing structure 28, fi"om the sealing member 38. The deformation of the housing 
20 occurs toward the second end 24 when a drink valve operator engages the shoulder 
portions 26 at the surface 21 and including the shoulder portions 26, and applies forces 
oppositely disposed about the radius of the outer sidewall 25a of the housing 20. As the 

15 oppositely applied forces press the sidewall 25 of the housing along a first axis A 

transverse the flow path, the sidewall 25 is pushed outward along a second axis B also 
transverse the flow path. The second axis B may be perpendicular to the first axis A. 
As shown in Figure 4b, two openings 3 1 are formed where the housing 20 resembles an 
oval shape. 

20 The openings 31 are in fluid communication with the openings 27, 37 of 

the housing 20 and valve member 30, and the apertures 33c defined between the ribs 36. 
The drinking operation can be supported by sucking on the drink valve when in the 
open position. A user's teeth, lips, mouth, or hand may be used to actuate the drink 
valve into the open position. When the drink valve 10 is not in use, the housing 20, 

25 formed of a resilient flexible material, returns to its original shape shown in Figure 4a, 
and the openings 31 are closed resuming the fluid tight seal of Figure 4a. 

The deformation of the housing 20 forms openings 31 by applying 
moderate forces as described above. The oppositely disposed force may be applied 
about any position about the radius of the housing 20 that is transverse to the flow path 

30 defined by the openings 27, 37 of the housing and valve member and the apertures 33c. 

10 
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Particularly, the axes A, B may be arranged about any radial position about the sidewall 
25 of the housing 20. The structure of the shaft portion 35 and the ribs 36 and apertures 
33c residing within the chamber 23 of the housing 20 provides a substantial space 
within the chamber 23 that helps facilitate maximum fluid flow through the flow path 
5 and openings 3 1 . Such a structure provides a three-dimensional opening design that 
enables unrestricted fluid flow when the drink valve is actuated into the open position. 
Using the substantial space, the sidewall 25 of the housing 20 can be pressed toward the 
valve member 30 along the first axis A by the oppositely applied forces while 
simultaneously increasing openings 31 along the second axis B. 

10 The plurality of ribs 36 defining the apertures 33c enable fluid flow to be 

continued in the event excessive forces are applied to the sidewall 25 of the housing 20. 
Particularly, when four ribs 36 and four apertures 33c are employed (Figures 1-3) at 
least two apertures will remain open to maintain suitable fluid flow in the event 
excessive forces are applied to the sidewall 25, where one or even two apertures 33c is 

15 unintentionally closed during operation of the drink valve 10. 

Figure 5 illustrates the drink valve 10 of the previous Figures 1-4 
suitably connected to a fluid line 40. The valve member 30 is shown inserted into an 
end of the fluid line 40 while the housing 20 covers the end of the fluid line 40. An 
interference fit is formed between the valve member 30 and the fluid line 40 by the 

20 barbed structure (as shown in Figure 5) of the first end 34 to create a suitable seal. In 
addition, and interference fit is formed by the housing 20 and the fluid line 40 by the 
preload configuration of the housing 20 that stretches over the end of the fluid line 40 to 
create a suitable seal. As shown in Figure 5, the fluid line is retained between the valve 
member 30 and the housing 20 thereby creating a suitable fluid tight seal. 

25 Figures 6-8 illustrate one preferred embodiment of a fluid dispensing 

system 100 incorporating the drink valve 10 of previous Figures 1-5. Figure 6 
illustrates one example of a fi-ont of the fluid dispensing system 100. Figure 7 
illustrates one example of a back of the fluid dispensing system 100. The fluid 
dispensing system 100 includes a fluid source 50, the fluid line 40, and the drink valve 

30 10. As shown in Figure 6, the pack 60 may be a backpack that includes shoulder straps 
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64 and a waist strap 66 for harnessing the pack 60. The compartment 62 is illustrated as 
having a zipper 68 for accessing the compartment 62. Preferably, the compartment 62 
is a storage pocket that may contain carrying gear or other user items for storage. The 
compartment 62 is shown in the closed position, and it will be appreciated that the 
compartment 62 may be opened by unfastening the zipper 68. 

Figure 7 shows the back of the fluid dispensing system 100. Preferably, 
the back of the fluid dispensing system 100 includes a fluid source 50. The pack 60 
includes an opening 52 to access the fluid source 50. Preferably, the fluid source 50 is a 
flexible container including a reservoir for holding fluid, and is adaptable for 
connecting to the fluid line 40, as best shown in Figures 7 and 8. Preferably, the fluid 
source 50 is incorporated within the opening 52 of the pack 60. As shown in Figure 7, 
the fluid dispensing system 100 is shown with the opening 52 of the pack 60 in the open 
position. The opening 52 may be configured of a hook and loop fastener, which can be 
opened and closed for accessing the fluid source 50. However, it will be appreciated 
that other configurations may be employed for opening and closing the opening 52 in 
accessing the fluid source 50. As shown in Figures 7 and 8, the fluid source 50 is 
intended to be a separate container that resides within the opening 52, and is detachably 
connected to the pack 60. However, it will be appreciated that the fluid source 50 may 
form an integral part of the pack 60. 

The present invention provides the following advantages. The 
configuration of the sealing structure of the housing and the sealing member of the 
valve member enable the drink valve to be non-directional, and be operated fi-om any 
bite or press direction transverse to the flow path of the drink valve. In this way, the 
drink valve may be rotated, and an oppositely disposed force applied about any radial 
position about the sidewall of the housing can actuate the drink valve into the open 
position. The arrangement of the ribs, apertures, and chamber into a three-dimensional 
opening structure enables a suitable fluid flow that is not restricted even in the event of 
excessive force applied to the drink valve. 

In addition, the actuating mechanism provides a suitable fluid tight seal 
when the drink valve is in the closed position. Also, the housing groove and valve 
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member ring structure, and preload configurations and barbed structures of the housing 
and valve member present a drink valve that is leak proof and fits firmly on a fluid line 
preventing leaks at undesired positions, for instance, the connection region of the drink 
valve and the fluid line. 

Furthermore, the shoulder portions and curved surface provide a drink 
valve that is intuitive in that the drink valve is easily engaged and used by the operator. 
Particularly, the shoulder portions and surface structure of the housing provide an 
ergonomic design for comfort and convenience in handling. 

In addition to other advantages, the present invention provides a two- 
piece design (housing and valve member) that is easily cleaned, inexpensive to 
manufacture, and light in mass. 

The above specification, examples and data provide a complete 
description of the manufacture and use of the present invention. Since many 
embodiments of the invention can be made without departing fi-om the spirit and scope 
of the invention, the invention resides in the claims hereinafter appended. 
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